I. Introduction
The growth in availability of electronic full-text databases in academic libraries has now reached the point where users are regularly learning to check for full-text options when retrieving article citations. As the full-text backfile continues to grow, along with the constant addition of new journal articles, the potential for this new resource to alleviate the demands being placed on interlibrary borrowing departments within academic libraries needs to be seriously considered. Many full-text databases offer articles from journals that the university library may not subscribe to in print. Does the additional availability of these electronic full-text articles meet the demand for information not available from the library's print collection? Although at this time it is unlikely that the total number of interlibrary borrowing requests will show any decline as a result of the availability of electronic full-text, it may be possible to ascertain some indicators of the potential for these full-text databases to supplement interlibrary borrowing.
Traditional interlibrary borrowing of journal articles usually requires the borrowing library to request a photocopy of the article from another library or institution. Various procedures exist for doing this, but most large academic libraries place the request via OCLC or one of the other large electronic networks of shared bibliographic records. Although there may be fees involved in these transactions, very often the borrowing library will incur the cost and the user is provided the information free of charge. The main drawback to this system is the time it takes for requests to work their way through the interlibrary loan process.
Although in most cases the turnaround time for a requested article to be received by a borrowing library is satisfactory to the user, in some cases it can be too slow and is almost always unpredictable. This distinguishes interlibrary borrowing from document delivery services which can often fulfill a request within 24 hours, but where a fee is directly charged to the user or institution.
This paper examines the ability of academic library users to substitute electronic full-text journal articles, accessed through online databases licensed by their library, for photocopied articles obtained through the traditional interlibrary borrowing process. Electronic full-text articles are essentially the online counterpart of print articles and are sometimes referred to as "full-image" documents when graphs and photos have been scanned in addition to the text.
Scanning has provided a significant technological benefit to users in that it gives greater assurance that all parts of an article have been reproduced. Formerly, "full-text" did not necessarily mean that a user would find everything that had appeared in the original print version. In this paper, "full-text" refers to either a text-only or image reproduction, depending on the database used.
Another distinction needs to be made between electronic journals and electronic full-text articles. Electronic journals are commonly recognized as "publications" existing solely in an online format. Therefore, it is unlikely that users will place an interlibrary borrowing request for a journal of this type.
Similarly, an electronic version of a print journal may exist independently in that most of the "articles" in the electronic version will be different from those appearing in print. Another development tending to promote the use of electronic full-text is having links from the library online catalog to available full-text databases.
Looking at this issue from a more practical standpoint however, Julie Rabine and Linda Rich raise several important questions in relation to the creation of Web-OPAC records linking to available full-text "holdings." They wonder, ". . . With all of the disadvantages noted above for aggregator products, should a library catalog the individual titles in a large package? Who will monitor the shifts in content? Will the vendor guarantee some stability in the network addresses?
Should the catalog point to individual titles or to a vendor's homepage, and does the library even have this choice?" (279). These are all questions that will also need to be resolved if electronic full-text is to achieve greater prominence among the information resources in the academic library.
While libraries and content providers must continue to work together in resolving these issues, Carol Tenopir believes that the goal of integrated searching of full-text resources is close to becoming a reality ("Data dealers"43). She finds that links to full-text have become both routine and expected by library users and that within the next couple of years we will see many more integrated products providing access to commercial databases and full-text, all under one interace.
Many information professionals have speculated as to the impact that newer technologies are likely to have on traditional library services, with several suggesting a reduction in traditional interlibrary loan activities as a result.
Looking at the electronic library of the future, Mounir A. Khalil believes that, "Now we can envision, when the electronic library exists in the future, there will be no interlibrary loan services because there is no need for them" (198).
However, Yem Siu Fong sees a changing need for interlibrary loan librarians in the electronic age more as facilitators to connect users to information resources using computer technologies (23). Similarly, Chandra Prabha and Gay N.
Dannelly state that, "With the advent of electronic catalogs, the development of the Internet, and contractual access to resources provided by commercial vendors, the entire nature of library service, resource provision, and the independent library user are changing radically. Ideally this will decrease the intervention previously required," while not necessarily eliminating it altogether (367). One factor that is likely to increase the potential of electronic full-text having an impact on interlibrary borrowing is the occasionally observed tendency for borrowing requests to be for recent articles (published within the past five years). In an OCLC study of commercial document suppliers, at least two-thirds of the article requests sampled were for articles published within five years of the study (Prabha ) . Prabha states, "The overwhelming demand for recent articles suggests that, in the long run, the stress ILL/DD units face may perhaps lessen as periodicals released in full-text via online or CD-ROM grow in number" (567).
However, other studies have uncovered a different tendency. Mary
Jackson finds that, "Analysis of OCLC ILL requests confirms that one-half of all photocopy requests are for materials older than 10 years -materials unlikely to be found in electronic format" (46). This approximates the casual observation of the records examined for this study, which revealed a large number of requests for articles older than five years. The percentage of requests for recent articles may be lower at a large academic research library, such as the University of North Carolina's Davis Library, than for all the types surveyed in the OCLC study. In any case, this is an area where further study might help to determine the impact that available electronic full-text can be expected to have on interlibrary borrowing.
In summation, the few studies examining electronic full-text from the perspective of interlibrary loan operations have generally found that the potential still exceeds the reality in terms of its being able to substitute for interlibrary 
III. Methodology
The method used in this study to measure the impact that electronic full- and "Electronic Journals," and provide connections to licensed commercial databases (see Appendix A for a summary of each database used in this study).
These databases comprise the gateways mentioned earlier in this paper, since it is through them that users have access to an aggregated collection of journal titles that span a range of disciplines and publishers. The databases are available from any networked computer on campus, and have recently been made available from remote locations via a proxy server, which should eventually increase the level of usage.
In order to get a large enough pool of photocopy requests from which to sample, I was allowed to use the interlibrary borrowing requests for journal articles placed through the Interlibrary Borrowing Department at Davis Library, the main library on the University of North Carolina campus. Using these records also yielded a large cross-section of requests across disciplines, since users at Davis Library are generally students or faculty with varying research requirements and departmental affiliations. Davis Library also handles the borrowing requests from a number of the other departmental libraries on campus, which further lends to the breadth in the types of articles that are requested. Using these records provided an indication of the extent to which electronic full-text databases can supplement interlibrary borrowing services in an academic library where a large variety of borrowing requests are likely to be made.
For this study borrowing requests dating back to 1997 were examined.
This allowed a three-year comparison over the period [1997] [1998] [1999] . Using this data, an attempt was made to identify a trend in the number of requests that could be matched with electronic full-text availability of the same article. In terms of the rapidity with which full-text articles are being put online, three years in "online time" was considered sufficient in terms of being able to suggest a trend in this regard. Furthermore, it is only in the past few years that full-text databases have experienced such rapid growth in content, so that prior to 1997 it is not likely that users would have found as much available.
In order to manage the large number of interlibrary borrowing requests placed through Davis Library, only those requests made during the months of January through May were examined for each of the three years. This also coincides with the spring semester of the academic year, when there is generally a high demand for borrowed and photocopied materials. It was not considered necessary to examine an entire year's worth of requests, since the study is measuring percentages and a larger sample size of requested articles would not affect the relative percentage of full-text matches from year to year. A January through May sample can be considered a useful representation of the type of articles that are likely to be requested throughout the year.
Additionally, only those titles with a 1992 or more recent publication date were included in the study. Although several of the databases contain articles originally published in print prior to 1992, a preliminary exploration of these databases revealed that it is relatively rare to find them. Therefore, requests for articles published before 1992 were excluded. Other requests excluded from the study were those for articles in journals already held at one of the campus libraries, as users in this circumstance are generally notified by the Interlibrary
Borrowing Department as to their on-campus availability. However, where it appears that an article request of this type was processed anyway, the availability of the requested article in an online version was counted. The reason for this is that if the user or library staff member had been aware of the additional electronic availability of this title, a borrowing request would not have been made and the benefit of electronic access would have been realized. Finally, articles requested from the same volume/year of a particular journal were only counted once, in order to prevent giving disproportionate weight to any one title that may or may not have been available in an electronic version.
IV. Results
In the first period examined for this study, January-May 1997, a total of 237 photocopy requests for articles published in 1992 or later were processed at the University of North Carolina's Davis Library. Of these, 23 were matched with electronic full-text articles available from one of the databases licensed by the university libraries. This comprises just under 10% of the requests.
For the January-May period of 1998, the total number of photocopy requests increased to 355. Of these, there was a slight increase in the number of available full-text articles to 28. As a result of the much greater increase in total requests, the actual percentage of matching full-text articles declined to just under 8%. The surge in photocopy requests outpaced the growth in available full-text (see Fig.1 ).
In the most recent period examined, January-May 1999, the total number of photocopy requests again grew significantly, this time to 484 requests.
However, this was also followed by nearly a doubling in the number of available This observed doubling in the number of available full-text articles is in line with the initial expectation that both the addition of more full-text titles within databases and the relatively greater backfile of existing articles should grow to more reliably meet user demand. However, the dramatic increase in the number of overall borrowing requests, as represented graphically below, is keeping electronic full-text from having a greater impact on traditional interlibrary borrowing. 
V. Conclusion
The data for the last period examined is encouraging in that it demonstrates a significant increase in full-text availability to users. Although the full-text as a percentage of total borrowing requests is not a dramatic number in any of the periods studied, it has increased between 1997 and 1999 and probably reflects an increase in the number of full-text journal titles being added to electronic databases. This researcher believes that as the available "archive" of full-text materials grows, electronic journals will have a larger role to play in fulfilling the research needs of researchers and students. Although a large percentage of articles requested through interlibrary borrowing are published within five years of the date of the request, many journals were omitted from this study because of a publication date prior to 1992. Assuming the continued electronic existence of the full-text articles currently available, although by no means guaranteed, there should be a greater pool of full-text articles comprising a backfile for the future researcher to access.
One factor that had an impact on the results was the significant increase in the total number of interlibrary borrowing requests made from one year to the next. As noted earlier, this trend is occurring at most libraries, as users find it easier and more efficient to search electronic databases. These databases are capable of much faster retrieval of citations than their print counterparts, which has led to an increase in user demand for interlibrary borrowing services. This trend is likely to continue with the growth in information and improvements in retrieval software. There will need to be dramatic growth in the number of fulltext titles if they are to even keep pace with the increase in interlibrary borrowing requests.
Related to this, it is also useful to comment on the breadth of journal title requests placed through a typical interlibrary borrowing department at an academic research library. As emphasized above, in order for electronic full-text documents to have any appreciable impact on interlibrary loan levels, a wide range of titles needs to be available. If interlibrary borrowing requests were placed for only a handful of titles, then the library could simply purchase these titles to meet user demand and reduce the need to borrow. The reality is that requests for journal articles via interlibrary borrowing are spread thinly over a large number of different titles, with only a small percentage being requested more than a few times in a given year. This has been observed in several studies involving interlibrary loan usage statistics (Beam; Prabha and Marsh) . The availability of a large number of full-text journal titles is necessary in order for there to be any appreciable impact on interlibrary borrowing. As this and other studies have demonstrated, the number of available full-text titles is a long way from matching the variety of different titles typically requested in a large academic library.
One of the difficulties in trying to assess the potential of full-text articles to substitute for interlibrary borrowing is that we are attempting to account for something before it has happened. Library users who are able to avoid placing an interlibrary borrowing request by having access to electronic full-text databases are difficult to identify. Without a means of tracking the full-text articles being accessed by the user, it is difficult to measure the extent to which electronic fulltext is already being used in place of traditional interlibrary borrowing. It is likely that some users have already been using this access in place of traditional interlibrary borrowing. However, at this time the number who have done this is probably small.
A related question, outside the scope of this paper, is the extent to which users are willing to use full-text articles simply because they are readily available.
The studies by Milton and Bane both found that traditional interlibrary borrowing declined with the implementation of electronic full-text databases as users became willing to trade content for convenience. This may also be occurring in larger academic research libraries, although the greater emphasis on scholarly research at these institutions is likely to prevent it from being a significant factor.
Although this study has examined electronic full-text databases and interlibrary borrowing from the standpoint of a large academic research library, the results of this and other studies suggest that the impact of these databases within a smaller academic library may be even greater. Users at academic libraries with smaller journal collections may find a greater percentage of potential borrowing requests available electronically. Despite license restrictions which will generally allow users to access only the electronic journal titles to which their library subscribes, smaller academic libraries may be able to offer their users an expanded range of titles and reduce their interlibrary workload through membership in a consortium.
The role of electronic full-text databases among the resources in an academic library is still evolving. Undoubtedly, there is a learning curve or time lag before users can be informed of this new resource, taught to use it, and made comfortable enough with electronic databases to regularly incorporate them in their research. This study demonstrates that in a typical academic research library there currently are still not enough journal titles available in electronic full-text for there to be a significant reduction in the volume of interlibrary borrowing requests. However, the study also proves that there are real opportunities for users to obtain needed articles without having to use traditional interlibrary borrowing services. Even if the growth in availability of full-text articles remains constant, which is unlikely given their growing popularity, as users become more familiar with these databases they are more likely to use them as an alternative source for journal articles not owned by their library. This should further spur the growth in available content and eventually enhance the role of electronic full-text as a substitute for traditional interlibrary borrowing.
VI. Appendix A Electronic Full-Text Databases Used in the Study
This appendix provides brief summaries of the electronic full-text databases used in preparing this study. They are typical of the databases that are likely to be available at a large academic research library. The summaries are based on descriptions provided by the vendors themselves, supplemented with personal comments on their perceived usefulness.
ABI/Inform
Global -A product of UMI ProQuest Direct, this database contains articles that are primarily related to business, marketing, and finance, although I found articles from journals outside these realms. Articles either in full-text, fulltext plus graphics, or page image format (using Adobe Acrobat) are available in some cases as far back as 1987. Searching by journal title yields a list of each available issue from which the user can link to an alphabetical listing of the contents. This can be very helpful when the user's cite is incomplete. This database is easy to use and contained a large percentage of the articles found to be available in this study.
EBSCOhost 3.1 -Using the MasterFILE Premier database, users have access to over 1,810 periodical titles containing full-text articles back to 1990. Most of the currently available articles are full-text only, but with version 3.1 EBSCO is now offering PDF image formats as well. This database provided the widest range of titles by discipline of all the databases examined in this study. Among the subject areas included are the social sciences, general sciences, health, education and business. This database is less forgiving to users with incomplete citations, but otherwise is well-designed and easy to use. The majority of full-text request matches in this study were found using this database.
JSTOR -The Journal Storage project contains files back to the last century for a select number of scholarly journals. Articles are available in image format and are also linked to searchable full-text. Currently there are 101 available titles, with more anticipated for inclusion. This type of database is a partial answer to the lack of a comprehensive backfile. The primary drawback to the average user is the lack of recent articles in the database, due to a "moving wall" which prohibits the inclusion of articles from the three most recent years. Because of its selective nature, only one full-text article match was found using this database.
